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(54) ACTUATOR ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a high response miniature actuator by providing a 
cation- exchange membrane containing water and electrodes jointed 
thereto on the opposite faces thereof and then bending and deforming the 
cation-exchange membrane by applying a potential difference on the 
cation-exchange membrane. 

CONSTITUTION: A cation-exchange membrane 2 is jointed, on the opposite 
faces thereof, with electrodes 3, 3' made of a material other than noble 
metal and the electrodes 3, 3' are connected through lead wires with a 
power supply 5 thus constituting an actuator element 1. Upon application of 
a potential difference between the surface and the rear of the cation- 
exchange membrane 2. positive ions 4 in the cation-exchange membrane 2 
move toward the cathode 3' side and thereby water molecules move in the 
membrane to produce difference in water content between the anode side 
and the cathode side. Since the cation- exchange membrane 2 swells as 
water content increases while contracts as the water content decreases, 
the cation-exchange membrane 2 bends when the water content is different 
between the surface and the rear thereof. 
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